Key indicators: single-crystal X-ray study; T = 150 K; mean (C-C) = 0.002 Å; R factor = 0.029; wR factor = 0.080; data-to-parameter ratio = 14.3.
The title compound, C 21 H 19 BrN 2 O 2 , is an amidine containing electron-donating methoxy groups and a bulky Br atom on the benzene rings. The solid-state structure reveals a noncentrosymmetric molecule, with an E configuration around the C N double bond. The C-N bonds show distinct amine [1.3689 (19) Å ] and imine [1.285 (2) Å ] characteristics. In the crystal, symmetry-related molecules are linked via a very weak N-HÁ Á ÁN interaction, and C-HÁ Á ÁO and C-HÁ Á Á interactions.
Related literature
For the use of benzamidine ligands as dimetallic tetramidinate complexes, see: Chartrand & Hanan (2008) . For structural features of this kind of benzamidine ligand, see: Alcock et al. (1988 Alcock et al. ( , 1994 , Bortoluzzi et al. (2004) , Barker et al. (1999) . For structural features of acetamidine and formamidine ligands see: Norrestam et al. (1983) ; Cotton et al. (1997) . Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x þ 1 2 ; y; Àz þ 1 2 ; (ii) Àx þ 1 2 ; Ày þ 1; z þ 1 2 ; (iii) x À 1 2 ; y; Àz À 1 2 . Cg2 and Cg3 are the centroids of the C8-C13 and C15-C20 rings, respectively. Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: UdMX (Maris, 2004) . bulky bromine atom on phenyl ring B. Motives like these are of interest due to the fact that they can be incorporated into supramolecular assemblies via coordination chemistry. The C-N bonds show distinct amine [1.3689 (19) Å for C1-N1] and imine [1.285 (2) Å for C1═N2] characteristics, which on complexation become near equivalent bonds with a higher degree of delocalization. These values are similar to the values found in N,N'-diphenylbenzamidine [1.302 (7) Å and 1.360 (8) Å, respectively] (Alcock et al., 1988) and 4-methoxy-N,N'-diphenylbenzamidine [1.283 (2) Å and 1.372 (2) Å, respectively] (Bortoluzzi et al., 2004) , but differ to those found in N,N'-diphenylbenzamidinium nitrate [1.3266 (18) Å ] (Barker et al., 1999) .
Experimental
It is already known that the difference between C-N and C═N depends on the degree of delocalisation in the N-C═N skeleton. In the title compound the difference is 0.0839 Å, whereas it is 0.058 Å in N,N'-diphenylbenzamidine (Alcock et al., 1988) , 0.046 Å in acetamidine (Norrestam and Mertz, 1983), and 0.06 Å in N,N'-di(p-tolyl) benzamidine (Alcock et al., 1994) . This correlation clearly proves that the degree of delocalisation depends on the substituents on the phenyl rings. In the title compound the bromine atom and the methoxy groups strongly influence the N-C═N congugation (0.0839 Å), in comparison with the unsubstituted compound N,N'-diphenylbenzamidine (0.058 Å).
From the torsion angles, C8-N1-C1-N2 = 13.9 (3)° and C8-N1-C1-C2 = 166.9 (14)°, it is revealed that the H-atom, H1, along with atom N1 and the phenyl substituent (ring A) at N2 are in an E (trans) configuration with respect to the C1═N2 bond. The solid state structure of the title compound indicates that the imine lone pair and the N1-H1 bond are on opposite sides of the molecule. This orientation hinders self association to give cyclic dimer formation, as observed in N,N'-di(p-chlorophenyl)formamidine (Cotton et al., 1997) . The widening of the N1-C1-N2 bond angle [121.89 (14)°] and the slight deviation from the ideal sp 2 bond angle (120°), also observed in N,N'-diphenylbenzamidine (120.4°) and N,N'-di(p-tolyl)benzamidine (120.8), is assumed to be due to intermolecular interactions.
In the crystal symmetry related molecules are linked by a very weak N-H···N, interaction and by C-H···O and C-H···π interactions (see Table 1 for details).
The title compound was prepared according to following procedure. A 250 ml round-bottomed flask was charged with p-bromobenzoic acid (10.0 g, 49.0 mmol) and SOCl 2 (45 ml). The resulting slurry was refluxed under a N 2 atmosphere for 2 h to give a clear solution. The solution was cooled to rt and the unreacted SOCl 2 was removed by distillation. The residue was then dried for 2 h under vacuum to give colourless crystalline p-bromobenzoyl chloride (11.0 g, 100%). Dry supplementary materials sup-2 DCM (60 ml) and dry Et 3 N (20 ml, 143 mmol) were added to the residue at 283 K under a N 2 atmosphere to give a brown precipitate. A solution of p-anisidine (7.0 g, 56 mmol) in another aliquot of dry DCM (40 ml) was then added to the reaction mixture over 30 min by syringe at 283 K to give a pale brown precipitate. The flask was then fitted with a reflux condenser and the slurry was heated to reflux for 10 h and a yellowish brown precipitate formed. After 10 h the mixture was cooled to rt and then evaporated to dryness to give a yellowish brown residue. Distilled water (200 ml) was then added and the resulting slurry was filtered and the solid rinsed with methanol (3 × 100 ml) to give colourless spongy crystalline 4-bromo-4'-methoxybenzanilide (15 g, 98%). (2) To a stirred solution of 4-bromo-4'-methoxybenzanilide (4.0 g, 13 mmol) in dry DCM (40 ml), in a 250 ml round-bottomed flask, was added a solution of PCl 5 (5.0 g, 24 mmol) in dry DCM (30 ml) by a syringe at 283 K under a N 2 atmosphere. The resulting slurry was then allowed to come to rt and was stirred for 2 h to give a clear bright yellow solution. After 2 h a solution of p-anisidine (4.8 g, 39 mmol) in another aliquot of dry DCM (30 ml) was added with stirring under a N 2 atmosphere, maintaining the temperature at 283 K, and then the solution was allowed to reach rt. This solution was then stirred at rt for 1 h, giving pale yellow precipitate, and then was evaporated to dryness yielding a pale yellow residue, which was poured into a beaker containing basic aqueous KOH solution (200 ml, pH>12) to give an off-yellow residue. This residue was then filtered off and rinsed with water (5 × 100 ml) and dried under vacuum. Slow evaporation of an EtOAc solution of this pale-yellow solid gave pale-yellow crystals of the title compound (14) 0.05522 (16) −0.00738 (7) 0.00078 (7) 0.01143 (7) O1 0.0405 (7) 0.0416 (7) 0.0348 (6) −0.0134 (5) 0.0058 (5) 0.0085 (5) O2 0.0449 (7) 0.0458 (7) 0.0275 (6) −0.0014 (6) −0.0100 (5) 0.0050 (5) N1 0.0228 (7) 0.0332 (7) 0.0268 (6) −0.0063 (5) −0.0028 (5) 0.0050 (5) N2 0.0293 (7) 0.0358 (8) 0.0268 (7) −0.0084 (5) −0.0012 (6) 0.0049 (5) C1 0.0225 (7) 0.0276 (8) 0.0256 (7) −0.0012 (6) 0.0017 (6) 0.0018 (6) C2 0.0210 (7) 0.0272 (7) 0.0262 (7) −0.0007 (6) −0.0033 (6) 0.0036 (6) C3 0.0278 (8) 0.0323 (8) 0.0287 (7) −0.0015 (7) 0.0017 (6) −0.0016 (6) C4 0.0329 (9) 0.0270 (8) 0.0357 (9) −0.0027 (6) −0.0027 (6) −0.0023 (7) C5 0.0232 (7) 0.0259 (8) (7) 0.0010 (6) −0.0004 (6) 0.0022 (6) C8 0.0223 (7) 0.0245 (7) 0.0266 (7) 0.0008 (6) 0.0010 (6) 0.0026 (6) C9 0.0277 (8) 0.0240 (7) 0.0282 (7) −0.0002 (6) −0.0012 (6) 0.0000 (6) (7) −0.0053 (7) 0.0001 (6) −0.0028 (6) C20 0.0280 (9) 0.0319 (9) 0.0316 (8) −0.0036 (6) 0.0007 (7) −0.0002 (6) C21 0.0551 (12) 0.0662 (14) 0.0383 (10) 0.0196 (11) −0.0079 (9) 0.0126 (9) Geometric parameters (Å, °) Symmetry codes: (i) x+1/2, y, −z+1/2; (ii) −x+1/2, −y+1, z+1/2; (iii) x−1/2, y, −z−1/2. supplementary materials sup-8 Fig. 1 
